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    Can we obtain the predictive value of GP-B experiment from the known experimental results? 
This predictive value is more reliable then that deduced from special model of theory. In this paper, 
we calculate in this way. The result is same as that from special relativistic gravitational theory. So 
it is extremely likely that GP-B experiment will prove space-time is flat.  
// 
(1) The conclusion deduced from the results of three classical relativistic experiments 
The perihelion shift of planet and deflection of light are the problem of a body moves in the 
gravitational field due to a static sphere 0M . The experimental result of the perihelion shift of 
planet is 
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And the experimental value of deflective angle of light is 
Rc
GM
2
04=d                (2) 
The experimental value of variance of frequency is 
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according to the red shift experiment. The red shift of light is also the problem of a photon moves 
in the gravitational field in substance. Using the Einstein’s relation between energy and frequency 
nhw =  and (3), we obtain that the variance of energy is 
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if a body moves from Rr =0  (the sun) to ¥»r (the earth). (4) is the another form of 
experimental result from red shift. 
What can we learn from these experimental results? 
From Newton gravity we obtain that, if a body moves in the field due to a static sphere, its 
variance of energy wD  and variance of angular momentum LD  are 
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respectively. Comparing (4) and (5), we obtain that, if a body moves in the field due to the static 
source, only the Newton gravity contributes to the variance of energy, but the set of (5) and (6) can 
not explain the perihelion shift of the planet and the deflection of light. So the only correct way is 
to suppose that, the gravity contains an additional term except the Newton’ term 
)()( AN FFF +=               (7) 
There are the characters of the additional force: 
l From the experiment of red shift, only the Newton gravity is to do work, the 
additional force is not to do work, so the direction of the additional force 
perpendicular to the velocity u  of the exerted body. 
l The direction of normal line of the orbital plane ur0 ´  is invariance in the 
procedure of motion of the planet or photon. However the direction of Newton gravity 
is perpendicular to ur0 ´ , so the direction of the additional gravitational force is 
also perpendicular to ur0 ´ . Summing up above two points, the direction of 
additional gravitational force is in the direction )( 0 uru ´´ . 
l If the body moves in the gravitational field due to a static sphere, analogy to the 
Newton gravity, the additional gravity must be proportional to the gravitational 
constant G , the mass of static sphere 0M , the mass of the exerted body m , then 
the additional gravity is  
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l All of the gravitational field strength satisfies same equation, so there must be the 
same factor of r  in the expression of each component of field. It means that the 
additional gravity must contain 2-r  factor in the static case. In addition, the 
additional gravity has the same dimension as Newton gravity, therefore 
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where l  is a quantity with non-dimension, it determines the strength of the additional 
gravitational force relative to the Newton gravity. Therefore when a body is in the field due to a 
static sphere, the force exerted on it is  
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Now we introduce the mathematical construction of the gravitational force from the experimental 
results. There is only a coefficient l  waiting to determine in (10). From this formula, we obtain 
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Therefore we have 
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It means that, we must use (12) to substitute (6). 
    Now we discuss the perihelion shift of planet. From (5) and (12), we obtain   
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Therefore we have 
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where r/1=r . The solution of this equation has the form 
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Substituting it into (15), we get 
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Comparing (18) with (1), we obtain 1-=l . 
We can make an analogous calculation for the deflection of light. Comparing the theoretical 
value with the experimental value, we obtain similarly 1-=l . We get the same l  value from 
the motions of planet and photon, their velocities are extreme different. This fact means that, (10) 
is reasonable. It is correct that the size of additional gravity is proportional to the second power of 
velocity, except a m  factor. Substituting the value of l  into (10), we get 
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where   
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Rewrite (19) as 4-dimensional form 
( )44440220
1
UUHUUHmuuR
c
EmK iljijlljklii +=÷
ø
öç
è
æ += g      (21) 
( ) 444440420)(4 UUHHmUUc
E
muF
c
i
uF
c
i
K iiii
i
i
N
iii +====
gg
    (22) 
where 21/1 bg -= . This set of equation is deduced in the case that the source is static. 
According to the demand of special relativity, the general form of gravitational force must be 
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Therefore we obtain that the 4-dimensional gravity is the quadratic function of 4-dimeensional 
velocity. This formula of gravity and the strengths of field are deduced from the experimental 
results, there are apart from the specific theoretic model of gravity. However this formula of 
gravity is same as the special relativistic gravitational theory or general relativity. From (23), we 
can introduce an additional condition 
nrsnsr HH =                (24) 
Comparing (23) with (21) and (22), and using (24), we obtain that the strengths of gravitational 
field due to a static sphere are  
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(2) The strength of gravitational field due to a moving sphere and the precession 
of gyroscope of orbital effect 
Suppose that the instantaneous velocity of satellite is v  and along the direction of 1ox  
observed in the earth static frame, then in the satellite instantaneous static frame, the strength of 
gravitational field is 
   xhzrzshnxnsr aaa HH ='            (26) 
where 
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Substituting (25) into (26), we may find out all of 'nsrH . The components of strength field 
relative to the precession of gyroscope is     
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where ix  and r  are the quantities measured in the earth static frame. 
    Let 
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We can deduce the formula of angular acceleration of gyroscope from (23). 
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For the orbiting gyroscope, because the satellite is in the accelerated motion, so we must add a 
Thomas precession term, then the total angular acceleration is 
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where the second term is the Thomas procession term. 
    Substituting (28)-(30) into (31), then take the average value for a circle, finally we obtain that 
the angular acceleration of the orbital effect is 
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It is just the corresponding one predicted by the special relativistic gravitational theory. The 
angular acceleration of geodetic effect predicted by general relativity is 
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Then we may say, if the Lorentz transformation is correct, the experiment of gravity probe-B will 
obtain the precession of gyroscope of orbital effect predicted by the special relativistic 
gravitational theory. If people obtain our predicted value from the GP-B experiment, then we can 
prove that the explanation of the perihelion shift of planet and the deflection of light given by 
general relativity are wrong. 
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